In addition, the study reports that decisions today (the year 2010) are made with the help of mobile devices and interactive tools (Berman & Bell, 2011) . The ability and convenience to access information anytime, anywhere have dramatically increased expectations in the digital transformation (Berman & Bell, 2011) . These mobile devices and interactive tools form the primary force behind the digital transformation across different industries (Berman & Bell, 2011 ).
Based on these findings, this study aims to use a literature review to identify various digitization factors and assign them to the enterprise architecture layers according to the Archimate architecture framework.
LITERATURE REVIEW

Digitalization
Digitalization, also called digital transformation, is an important topic for companies in all industries. The transformation creates risks for existing companies through disruptive companies in the market. In addition, there are new opportunities for these companies that are willing to take a certain risk and have the skills to use new technologies efficiently and effectively through digitization (Xu, 2014) .
A digitized enterprise is characterized by the use of digital technologies and networks to carry out activities. These include the purchase and sale of products and services, interactions with customers and partner companies, as well as the execution of transactions and communication within the company (Xu, 2014) .
For Kagermann (2015) , it is clear that digitization and its factors will be the driving force for innovation and change in all industries due to the resulting continuous convergence between the real and virtual worlds. The exponentially growing data volumes, as well as the convergence of different, affordable technologies with the accompanying establishment of these technologies additionally, leads to transformations in all areas of the economy (Kagermann, 2015) .
In summary, this means that digitization has a disruptive influence on the world of work, markets and social structures. This influence can also be observed in the emergence of new enterprises and the disappearance of established enterprises (Schmidt, Zimmermann, Möhring, Nurcan, Keller, & Bär, 2016) .
These facts show that the topic of digitization is one of the most relevant and most discussed topics of our time (McKinsey & Company, 2014) . The significance of this information is based on several studies, which predict enormous advantages through the introduction of digitization programs. In principle, the term digitization describes the collaboration between people and autonomous objects beyond their local context through the use of digital technologies (Zimmermann, Bogner, Jugel, & Schweda, 2016) . As a result, the importance of information, data and knowledge as part of the everyday life of human beings is constantly increasing (Zimmermann, Bogner, Jugel, & Schweda, 2016).
More precisely, digitization today means the use of technological innovations in the business context, which have an enormous influence on products, services, business processes, sales channels and supply channels (Urbach & Ahlemann, 2016) . The resulting potential benefits include increases in sales or productivity, innovations in value creation and new forms of customer interaction (Urbach & Ahlemann, 2016) .
According to Keuper, Hamidian, Verwaayen, Kalinowski, and Kraijo (2013), the concept of digitization has changed dramatically in the last ten years. The focus is no longer on the transmission of analogue information to digital information processing, but rather on transferring people and their living and working environments to a digital level (Keuper, Hamidian, Verwaayen, Kalinowski, & Kraijo, 2013).
Since digitization affects all areas of the company, it is complex to define an optimal digitization strategy. To facilitate this, models for determining the digital maturity level of an enterprise can help. Their use not only provides an overview, but also identifies specific areas with potential for optimization with regard to digitization issues. These maturity models can be very different in terms of their structure, scope and industry focus.
Archimate
Archimate 3.0 is a standard for modelling enterprise architectures. Basically, Archimate makes it possible to discover or describe any problems in the enterprise architecture. Archimate provides a series of notation forms (elements) for each layer of an enterprise architecture (The Open Group, 2016). Archimate 3.0 differentiates between the core framework and the full framework (The Open Group, 2016). The core framework contains only the three layers: Business, Application and Technology. In addition, the full framework contains the layers: Strategy, Physical and Implementation and Migration.
Strategy layer
The Strategy layer describes resources, capabilities and the focus on defined strategic goals (The Open Group, 2016). Furthermore, the Strategy layer sets the scope for action within the Business layer.
Business layer
The Business layer deals with the business services that the company provides to its customers. This is done by visualizing business actors through business processes (The Open Group, 2016).
Application layer
The Application layer describes application services that support the business. In addition, applications that provide services are also presented here (The Open Group, 2016).
Technology layer
At the Technology layer, systems and software for calculation, storage of data or communication are described, which are required by the applications (The Open Group, 2016).
Physical layer
The Physical layer is based on the technology level and describes physical facilities and objects, distributed systems and networks, as well as materials (The Open Group, 2016).
Implementation and Migration layer
As part of the Implementation and Migration layer, work steps, states and work results of an enterprise architecture modelled using Archimate are described (The Open Group, 2016).
RESEARCH QUESTIONS
This work aims to determine maturity models with variables of digitization. These variables are then individually assigned to the different enterprise architecture layers. This makes it transparent which variables can be used to measure digital performance each at company layer. In order to achieve this goal, the following research questions were defined:
FF1: What are the variables of digital maturity and how do they affect the different layers of corporate architecture?
FF2: Which maturity models are available?
FF3: What insights result from the analysis of the respective maturity models?
The research questions can be answered as follows:
Research question FF1:
What are the variables of digital maturity and to what extent do they affect the different layers of corporate architecture?
Answer:
The study has identified a total of 147 variables of digital maturity. These include, for example, the existence of not only a vision to be achieved through digitization and its possibilities, but also a strategy to what extent the company must transform itself in order to exploit possible competitive advantages. Leadership and its ability to define the role of the enterprise in the age of digitization is seen by many maturity models as an important digitization factor. For a complete overview of the determined variables of digital maturity and the analyzed sources, have a look at the detailed tables "Variables of digital maturity" and "Overview of the analyzed literature".
Basically, the majority of digitization factors affect the corporate architecture Strategy Business and Application layers. In contrast, less attention is paid to the corporate architecture layers of Technology, Physical and Implementation and Migration.
Research question FF2:
Which maturity models are available?
Answer:
15 different maturity models could be determined, which offer the possibility to measure the digital maturity of an enterprise. Some of the models analyzed differ greatly in their areas of application.
Research question FF3:
What insights result from the analysis of the respective maturity models?
None of the 15 maturity models considered offers an opportunity to fully evaluate a company's digital maturity. This is because none of the models includes all layers of corporate architecture in the evaluation. Thus, no final statement on digital maturity can be made. The majority of the models focus on the corporate architecture Strategy, Business and Application layers and only partially include the technical layers (Technology, Physical and Implementation and Migration).
The reader learns which digitization variables have an influence on the different layers of corporate architecture. This then allows the selection of an appropriate maturity model for each company to perform a precise analysis for the measurement of digital maturity. This is essential, as digitization changes companies and they have to adapt, otherwise, there is a risk that companies will disappear.
METHODS
A transparent, comprehensible literature research approach according to Fink (2014) was developed to determine different variables from digital maturity models.
This approach consists of 7 steps: 1) define the research question;
2) select scientific databases;
3) define search terms; After the research questions were defined (section 3), it was decided to use three different databases, namely the databases ProQuest, EBSCOhost and Scopus. The keyword "digital maturity" was used as a search term (see also Table 1 ). The database queries were carried out on January 15, 2018. To make the search and selection process as comprehensive as possible, no specific search criteria or restrictions were made.
As shown in Table 1 In a second step (see Table 1 ,
Step 2), duplicates and articles based on titles and abstracts that were irrelevant to the subject area were eliminated. Care was taken to ensure that only relevant texts relating to the search term "digital maturity" were considered. The number of results was reduced by 228. Thus, only 77 results (65 results from ProQuest, 5 results from EBSCOhost and 7 results from Scopus) were used as a basis for further processing. A large part of the articles already turned out here as press releases, which dealt with the subject of digitization or digital maturity only very superficially.
For this reason, these articles had no relevance to the present work and were not considered further. Furthermore, several articles were excluded, which dealt in detail with the subject area of digitization, but did not clearly identify digitization factors.
In the third step of the selection process (see Table 1 , Step 3), 66 further results could be excluded, as the publications could not be considered relevant for the subject area based on a thorough examination. Based on this procedure, 11 different maturity models with a total of 58 associated digitization factors could be identified.
Based on findings from previously conducted studies, 4 further maturity models for measuring the digital maturity of an enterprise could be determined in a final step. This corresponds to another 22 digitization factors. 
A total of 15 different maturity models with 85 associated digitization factors could thus be identified. In certain models, these digitization factors are divided into more specific variables of digital maturity, so based on an analysis at the lowest level of granularity, another 62 factors of digitization or a total of 147 digitization factors result.
A large number of variables found provide a good picture of which aspects of digitization can be measured at the different layers of the enterprise architecture.
GENERALIZATION AND DISCUSSION
As can be seen in Table 2 , the literature review has shown that there are a large number of maturity models that can be used to measure the digital maturity of companies. The maturity models analyzed differ enormously in terms of their areas of application.
In principle, the focus of the maturity models is on the business side. There are variables for the technical layers only in six models (see Table  2 In 14 out of 15 models, the strategy level plays a decisive role and is analyzed in detail (see Table 2 ). The models considered assigning a total of 85 digitization factors to the strategy level. These include topics such as vision for the company in connection with digitization topics: digitization strategy, culture and experience in dealing with digitisation, and the ability to innovate.
The business level is considered by approximately 93% of the determined maturity models and therefore plays an enormous role in measuring the digital maturity of an enterprise, only one maturity model, namely the model of Kiron et al. (2016) called "Aligning the Organization for its Digital Future", focuses exclusively on the strategic level (see Table 2 ). Digitization factors such as the IT business relationship, the customer experience or the business models are considered decisive here. In total, 70 variables of digitization have been assigned to this level.
Furthermore, 14 out of 15 maturity models include the application level in determining the maturity level of a company. In total, 61 variables of digitization were assigned to this level. This includes the use of dynamic and efficient processes through digitization, the promotion of collaboration through the use of digital means, aligning processes in different areas with digital structures and, if possible, automating them, and an improved understanding of customers through the use of big data analyses.
The technology level is considered by six maturity models. Only 17 digitization factors have been assigned to this level (see Table 2 ). These are factors such as the company-wide use of promising technologies, the evaluation of disruptive technologies and trends or the consistent use or provision of data.
The Physical and Implementation and Migration layers are not taken into account by any of the identified maturity models (see Table 2 ).
From these findings, it can be concluded that the focus of the identified maturity models is clearly on the business side (Strategy, Business and Application layer) and that these only deal with the technical side (Technology, Physical and Implementation and Migration layer) to a limited extent. This approach is questionable, since all digitization projects originate in technology and digitization is additionally driven by developments in the technology sector.
As can be seen in As a result, digital maturity can only be measured at specific corporate architectural layers up to now. Because digitization is driven by technical aspects, it would be useful to be able to measure digital maturity with variables at all layers of a company.
CONCLUSION
The subject of digitization is assigned an enormous role. The influence on the companies and their dayto-day business is enormous and brings with it a wide variety of challenges. In order to be able to react optimally to these, it is important to know the variables of digitization and their influence on the different layers of the company architecture and to use the variables if necessary.
For this reason, the present work has set itself the goal of eliciting different variables of digitization and analysing their influence on the corporate architecture. A total of 15 different maturity models were found and used, which in turn comprise 147 digitization factors.
Since the study is based on a recognized literature research approach, the expected transparency and reproducibility can be guaranteed. The screening of 305 different articles and the procedure in previously defined steps made it possible to eliminate non-relevant articles at an early stage.
Basically, the analysed maturity models focus on the Business, Strategy and Application layers of corporate architecture. The most models only conditionally consider the technical side of an enterprise (Technology, Physical and Implementation and Migration), although digitization is driven and supported by technological developments.
As a result, all maturity models are not suitable for the full evaluation of a company's digital maturity.
Some models are based on fundamental scientific knowledge, while at other maturity models, the importance of the defined digitization factors is difficult to understand. The Digital Maturity Model serves as the basis for an annual Digital Maturity Check, with which company can determine the position in the digital world. Based on these survey data, the different levels of maturity are determined and published using a consolidated report.
Customer Experience: The offer and value proposition is consistently adapted to the changing customer behaviour of digital customers, where the boundaries between online and offline interaction with the company are increasingly blurred. Improvement of operational capabilities: Digital processes must be defined in a lean and cross-company manner so that digital business models can be implemented outside the company's own core competence area. Fast customer-focused innovations: Customers, suppliers and employees act as dynamic teams. This involvement of customers and suppliers can lead to customerfocused innovations with a higher chance of survival. Digitization for agility over efficiency: Due to the ever faster-changing market conditions, agility is increasingly becoming a key factor for the success of a company. Digital holistic Customer Experience: Analyses of customer journeys are to be used to create positive experiences for the customer at various points of contact. Digital Services and Products: The physical products are to be supplemented with digital services. Trusted Machines: Better customer understanding, as well as improved decision making, should be made possible by means of algorithms and big data. With the Digital Transformation Index process, the digital maturity level of a company. On the basis of the Digital Transformation Index, fields of action and concrete optimization potentials in individual areas can be identified. This process thus forms the basis for the digital roadmap for the sustainable further development of digital excellence in the company.
Strategy: The digital strategy is documented and communicated so that it can be understood and internalized by managers and employees. All divisions follow this digital strategy, which is reviewed and updated at regular intervals. Leadership: The management level takes over the task of designing and implementing the digital strategy. Employees from different hierarchical levels work together on the same level as the team. The digital strategy creates new task profiles for executives such as a Chief Digital Officer (CDO). People: The digital experts created by the changing act as drivers and networkers. This expertise flows into the development of innovative products and services. The role models, areas of responsibility and job advertisements have an increasingly strong business connection. Culture: The organization is highly transparent and dynamic. Decision making is supported by digital media. The employees who work at the interface to customers have a high degree of independence. The change brought about by digitisation is becoming the core theme of strategic innovation. Products: The business model has been expanded with new digital products and services that create competitive and customer benefits. The innovation dynamics in the company are very high; in addition, digitization encompasses all stages of the value chain.
Operations: The exchange with the customer is regarded as a core principle for a high degree of networking with external stakeholder groups. Basically, new organizational units are available for the implementation of the digital strategy. Core processes are increasingly digitalized and external stakeholders such as suppliers are an important component. Business Model Innovation: Design and integration of new business models. The generation of customer benefits across all levels is to be regarded as a core competence to be aimed for. Customer and Community Collaboration: Increasing customer orientation should be driven in all areas of the company. In addition, the interaction with the customer should be redefined by using different social networks. Cross-channel integration: The digital and physical points of contact with customers must be integrated into the company. Insights from Analytics: The available information must be available across all levels and sources (external and internal). In addition, the advantages arising from predictive analytics and advanced analytics are to be used. Digitally enabled supply chain: All elements of the supply chain are to be optimized using digital possibilities and integrated across companies. Networked Workforce: The skills needed to seize business opportunities must be provided.
Greif et al. Data Maturity: Since the digital methods and digital processes are based on data, it is important to guarantee that they are syntactically correct. In addition, the data must be checked for timeliness and relevance. Digital Product Maturity: Comparison between the analysed behaviour of a digital model and the actually required properties of a product. The behaviour of the product is assessed from a functional or product-based perspective. Engineering Process Maturity: The quality of the development process is described, also taking into account the integration of different stakeholders. This is a cornerstone for the success of a product development project.
Kiron et al.
Aligning the Organization for its Digital Future
MIT Sloan Management Review
This model was published in the MIT Sloan Management Review magazine and is based on an idea from the 1980s that companies can only be successful if the four basic values of culture, personnel, structure and tasks are coordinated and compatible. This model should make it possible to establish a uniform culture throughout the company and to avoid discrepancies between different parts of the company as far as possible.
Strategy: The so-called zoom-out/zoom-in approach should be used in order to react optimally to the digital future. With zoom-out, a time horizon of 10 years is considered by making forecasts regarding the market and customer requirements. In contrast, the zoomin approach looks at the next six to twelve months. Tasks: Complex and slow recruitment procedures can be an obstacle to finding the right talent. New working models have to be created, such as freelance or home office. Culture: The willingness to take risks must be given within the company in order to be successful in the age of digitization. People: Employees must be given the opportunity to acquire new digital skills. The employment of external resources is only intended to bridge short-term periods, as otherwise no digital skills will be built up within the company. Structure: The hierarchical management structures existing in many companies. They were defined in more stable times. In the age of digitization, it is essential to use leaner management structures in order to be able to react quickly to changes. This model was developed according to comprehensible scientific standards. It is intended to provide a complete overview of the digital transformation in a company, while at the same time specifically meeting the needs within the intended context, and to enable a standardized comparison with other companies within the telecommunications industry.
Strategy: The implementation of a digital strategy based on a clear vision, governance, clear planning and management processes. Organization: Make necessary changes in communication, culture, structure, training and knowledge management within the organization to become a digital company. Customer: Increased customer involvement and the creation of new customer experience benefits through the digital transformation of the Customer Journey. Ecosystem: Creating and maintaining common ecosystems as partners form an important basis for the digital business. Operations: The focus should be on the skills that support service delivery. This leads to a more digitized, automated and flexible way of working. Technology: Represents the ability to plan, deploy and integrate the effective use of technologies to support the digital business. Innovation: Focusing on the skills that lead to more flexible and agile ways of working that form the basis of an effective digital business.
